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TITLE : PRODUCTION OF HYPER FINE-GRAINED SOYBEAN-MILK 

ABSTRACT : PURPOSE: To obtain a delicious hyper fine-grained high quality soybean-milk having a 
reduced soybean-milk odor, by heat-treating a soybean slurry obtained by grinding 
soybeans immersed in water, filtering the slurry under pressure, heat-treating the resultant 
soybean-milk under high pressure or using high-frequency waves and then 
homogeneously treating the heat-treated soybean-milk. 

CONSTITUTION: A soybean slurry obtained by grinding soybean immersed in water is 
heat-treated and filtered under pressure to separate a soybean-milk and OKARA 
(bean-curd refuse). The soybean-milk is heat-treated under high pressure (preferably 
under 2-3kg/cm 2 at 1 05-1 10°C, using an autoclave) or using 
high-frequency waves and homogeneously treated (preferably under 
200~500kg/cm 2 pressure at 85~90°C using a homogenizer) to provide the 
aimed hyper fine-grained soybean-milk having preferably 0.2-0.5^1 grain size. 

EFFECT: Various kinds of foods having excellent quality are obtained by using the 
soybean-milk. 
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Specification 

1. Title of the Invention 

PRODUCTION OF HYPER FINE-GRATED SOYBEAN-MILK 

2. What is Claimed is: 

Method for manufacturing a hyper fine-grained soybean-milk, 
wherein a soybean slurry obtained by grinding soybean immersed 
in water is heat-treated and filtered under pressure to separate 
a soybean-milk and OKARA (bean-curd refuse) , and said soybean- 
milk is heat-treated under high pressure or treated with high- 
frequency waves and then homogeneously treated. 

3. Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to a method for manufacturing 
a delicious hyper fine-grained high quality soybean-milk 
containing little soybean slurry. 
[Description of the Prior Arts] 

Conventionally, a soybean-milk is manufactured by a method 
wherein raw soybeans is immersed in water, which is then grinded 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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by a grinder, and the resultant slurry is heat-treated and 
filtered under pressure to separate a soybean-milk and OKARA 
(bean-curd refuse) . 

[Problems to be Solved by the Invention] 

However, the soybean-milk obtained by this conventional 
method has a distinctive soybean smell and is deficient in 
taste. Therefore, development of a method for manufacturing a 
hyper fine-grained high quality soybean-milk which does not have 
the aforementioned problems is sought. 

[Means to Solve the Problems] 

The present invention provides a method for manufacturing a 
delicious high quality soybean-milk which has little soybean 
slurry to eliminate the above-mentioned disadvantages of the 
conventional technology. Therefore, according to the method for 
manufacturing a hyper fine-grained soybean-milk, a soybean 
slurry obtained by grinding soybeans immersed in water is 
heater-treated, which is then filtered under pressure to 
separate a soybean-milk and OKARA. The soybean-milk is heat- 
treated or treated with high-frequency waves, and then 
homogeneously treated. 

According to the above-described method of the present 
invention, the aimed hyper fine-grained soybean-milk can be 
obtained by using the soybean-milk obtained by the above- 
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described conventional method, which is further treated under 
high pressure or treated with high-frequency waves, and then 
homogeneously treated. 

In order to treat the soybean-milk under high pressure, the 
soybean-milk is preferably treated under 2-3 kg/cm 2 pressure at 
105-110 °C using an autoclave. Also, in order to homogeneously 
treat the soybean-milk, the soybean-milk is preferably treated 
under 200-500 kg/cm 2 pressure at 85-90 °C using a homogenizer. < 

Here, as the raw soybeans used for the method of the 
present invention, skinned soybeans or defatted soybeans can be 
used other than regular soybeans. Skinned soybeans are effective 
in eliminating the smell of the obtained soybean-milk. In this 
case, it is preferable to use skinned soybeans crushed by 
devices such as a roller. 

Defatted soybeans generally have a residual smell of the 
fat-extract agent after the fat content is extracted from the 
soybeans. However, according to the present invention, a 
soybean-milk obtained by using defatted soybeans does not have 
the above-described smell. Therefore, in the present invention, 
it is possible to effectively use the advantages of the defatted 
soybeans having a 48-52 % of high protein content with an almost 
0 % fat content. 
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According to the present invention, it is possible to 
obtain a soybean-milk with higher protein concentration by 
adding a separate protein to a soybean-milk obtained by 
separating OKARA from the soybeans. The additive rate is 
preferably 0.2-5 % by weight to the soybean-milk. 

Furthermore, according to the present invention, by further 
adding gluten or corn starch to the soybean-milk obtained by 
separating OKARA from the soybeans, it is possible to obtain a 
soybean with higher viscosity, which can be used as a food 
thickening ? (unreadable: line 6, column 2, page 2) agent or 
food attaching agent which does not have a soybean-milk smell. 
The additive rate of gluten or corn starch is preferably 1-4 % 
by weight of the soybean-milk. 

By using the hyper fine-grained soybean-milk obtained by 
the above-described method of the present invention, it is 
possible to manufacture a variety of high quality foods. 

For example, by adding a coagulating agent to the hyper 
fine-grained soybean-milk obtained by the method of the present 
invention, it is possible to manufacture cotton tofu, silken 
tofu and soft tofu by using known methods. These tofu have 
excellent quality as nonfreezing tofu since they do not freeze 
even after being stored in a refrigerator for a long period of 
time. In other words, since the soybean-milk obtained by the 
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method of the present invention is grained hyper-f inely , the 
distances between each particle of the soybean-milk are 
shortened and the amount of the free water between the particles 
is smaller. Consequently, tofu made from this soybean-milk do 
not freeze after being stored at a low temperature such as -5 °C 
for a long period of time, therefore properties of the tofu are 
not altered and the taste and mellowness of the tofu are not 
lost. Accordingly, it is possible to preserve the delicious and 
high nutrient properties of the tofu for a long time. Here, 
when about 0.2 % by weight of the soybean-milk of natrium 
chloride is added to the soybean-milk, the tofu does not freeze 
after being stored at an even lower temperature than the above- 
described temperature for a long time. 

Here, as the coagulating agents, in addition to chemical 
compounds such as calcium sulfate and gluconodeltalactone, 
NIGARI (bittern) can be used. By using this NIGARI (bittern) as 
the coagulating agent, it is possible to provide tofu as an 
excellent natural food rich in nutrients, which is not hard and 
has typical characteristics of NIGARI tofu of smoothness and 
mellowness . 

Furthermore, by using the hyper fine-grained soybean-milk 
obtained by the method of the present invention, it is possible 
to manufacture ice soybean-milk in the same way as ice cream. 
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This ice soybean-milk does not have the smell of soybean-milk, 
and furthermore, it does not have cholesterol and has low 
calorie content thereby being excellent as a health food. 

Moreover, when fruit juice is mixed into the hyper fine- 
grained soybean-milk, the obtained soybean-milk does not have 
the smell of soybean-milk, which is excellent as a non- 
cholesterol dressing. In addition, when a fermented lactic- 
drink is mixed into the hyper fine-grained soybean-milk, which 
does not have the smell of soybean-milk either, the obtained 
soybean-milk is, after it is cooled down to make yogurt, 
excellent as a low-calorie health food high in protein. 

Atomized wheat flour or buckwheat is mixed into the hyper 
fine-grained soybean-milk obtained by the method of the present 
invention, and the resultant mixture is homogeneously treated. 
Then, normal-sized particles of wheat flour or buckwheat are 
further mixed into the homogeneously-treated mixture to obtain 
low-calorie UDON (Japanese wheat noodle) or buckwheat. 
Furthermore, the above-described mixture of the homogeneously- 
treated soybean-milk and wheat flour is dried to make the skin 
for OKONOMI YAKI (Japanese style pancake containing vegetables 
and other food ingredients) or the skin for hams or sausages. 

The above-described low-calorie UDON, low-calorie SOBA 
(buckwheat noodle) and skins for OKONOMI YAK I and hams and 
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sausages are expected to be used as low-calorie foods, that is, 
health food, 

/3 

When YUBA (dried bean curd) is made from the hyper fine- 
grained soybean-milk obtained by the method of the present 
invention by using a regular method, it is possible to obtain a 
product excellent in homogeneity, as compared to a conventional 
product, because the soybean-milk is hyper-finely grained. 
[Effect of the Invention] 

According to the present invention, since the soybean-milk 
is further treated under high pressure or treated with high- 
frequency waves, and then homogeneously treated, the resultant 
soybean-milk is hyper-finely grained. In other words, while the 
size of each particle of the conventional soybean-milk is 8-10 
Vi, the size of each particle of the soybean-milk obtained by the 
method of the present invention measured by an electron- 
microscope is 0.2-0.5 which makes it a high quality product. 

Furthermore, in the processes of the high-heat treatment, 
heat treatment with high-frequency waves and homogeneous 
treatment of the soybean-milk, bacteria within the soybean-milk 
are removed by heat. Therefore, it is possible to obtain a 
soybean-milk rich in flavor having little soybean-milk smell. 
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Moreover, it is possible to obtain a variety of low-calorie 
high-protein health foods from the hyper fine-grained soybean- 
milk obtained by the method of the present invention since the 
soybean-milk has little soybean-milk smell, and is high in 
quality. 

[Description of the Embodiments] 
Embodiment 1 

6 kg of soybeans made in Ehime (brand name: AKIYOSHI) are 
thoroughly cleaned and immersed in water which is six times as 
much as the soybeans in volume. The immersed soybeans are 
grinded by a grinder and the resultant slurry is put into a 
steam heating machine and steam-heated at 100 °C for about 4-5 
minutes. The heat-treated slurry is then filtered under 
pressure to separate a soybean-milk and OKARA. The obtained 
soybean-milk is heat-treated under high pressure, that is, at 
2.5 -3 kg/cm 2 at 105-110 °C by using an autoclave. Then, the 
soybean-milk is homogeneously treated at 250-400 kg/cm 2 at about 
90 °C by using a homogenizer. The obtained hyper fine-grained 
soybean-milk has a concentration (brix) of 15 (the superscript is 
unreadable) . The size of each particle of the soybean-milk is 
0.2-0.3 ]i. The soybean-milk does not have the smell of soybean- 
milk and is high in quality. 
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Embodiment 2 

A hyper fine-grained soybean-milk is manufactured by the 
same method as the Embodiment 1, except that the soybean-milk is 
separated by filtering the heat-treated slurry under pressure, 
and then 0.5-2 % by weight of separate protein is mixed into the 
soybean-milk. The obtained soybean-milk has a brix of 15 (the 
superscript is unreadable) , the size of each particle of the 
soybean-milk is 0.2-0.3 p. The soybean-milk does not have a 
smell of the soybean-milk and is high in quality. 

Embodiment 3 

6 kg of soybeans made in Hokkaido are thoroughly cleaned 
and immersed in water which is six times as much as the soybeans 
in volume. The immersed soybeans are grinded by a grinder and 
the resultant slurry is put into a steam heating machine and 
steam-heated. A soybean-milk is obtained by separating a 
soybean-milk and OKARA. After 0 . 2 % by weight of separate 
protein is added to the soybean-milk, 3 % by weight of gluten or 
corn starch is mixed into the soybean-milk. The resultant 
mixture is heat-treated under high pressure, that is, under 2- 
2.5 kg/cm 2 pressure at 105-110 °C using an autoclave, and then 
homogeneously treated under 200-300 kg/cm 2 pressure at 85-90 °C 
using a homogenizer. 
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The size of each particle of the hyper fine-grained 

soybean-milk obtained in the aforementioned way is 0.3-0.5 p. 

The soybean-milk does not have the smell of soybean-milk and is 
high in quality. 

Embodiment 4 

Defatted soybeans where the fat content is almost zero is 
grinded once again by using a wheat grinder (since each particle 
of defatted soybeans becomes considerably larger during the fat 
extraction process, it is preferable to atomize the particles by 
re-grinding) . This re-grinded defatted soybeans are immersed in 
water which is five times as much as the soybeans in volume. The 
immersed soybeans are further grinded by a grinder and the 
resultant slurry is put into a steam heating machine and steam- 
heated. The heat-treated slurry is filtered under pressure to 
separate a soybean-milk and OKARA. 1-1.5 % by weight of gluten 
is mixed into 10 kg of soybean-milk obtained in the 
aforementioned way. The resultant mixture is heat-treated under 
high pressure, that is, under 2-2.5 kg/cm 2 pressure at 105-110 °C 
by using an autoclave, and then homogeneously treated under 250 
kg/cm 2 pressure at 85-90 °C for 60 minutes or longer by using a 
homogenizer thereby obtaining a hyper fine-grained soybean-milk. 
The size of each particle of the hyper fine-grained soybean-milk 
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obtained in the aforementioned way is 0.3-0.5 p. The soybean- 
milk does not have the smell of soybean-milk and is high in 
quality. 

Dried gourd shavings are immersed for a few minutes in the 
hyper fine-grained soybean-milk obtained in the above-described 
way (the cooled soybean-milk after being heat-radiated is in 
paste form with high viscosity) . 

Zi 

Since the soybean-milk has high viscosity and adhesiveness as 
described above, it can reinforce the strength of the dried 
gourd shavings. 

Embodiment 5 

10 kg of the hyper fine-grained soybean-milk with a brix of 
15 (the superscript is unreadable), which is obtained in the 
Embodiment 2 is poured into a coagulating box at 75 °C. A 
coagulating agent made by dissolving 100 g of 
gluconodeltalactone as the coagulating agent into 150 cc of 
water? (unreadable) is poured into the coagulating box in 
advance. The soybean-milk and the coagulating solution are 
mixed together by stirring them from the bottom of the 
coagulating box using a ladle or paddle. After some degree of 
viscosity is observed in the soybean-milk, the stirring is 
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discontinued and the soybean-milk is left as it is for about 30 
minutes. Then, the coagulated substance in the box, that is, a 
silken tofu is transferred to a cool water tank by using a metal 
plate. The silken tofu is cut into pieces so that the weight of 
each piece becomes 350-400 g and cooled well. After that, each 
silken tofu is packaged and the upper sides of each package are 
sealed with films. When these silken tofu are stored at -5 °C in 
a refrigerator, they do not freeze even after 6 months. When an 
ordinary tofu product is stored at around 0 - -1 °C, it 
completely freezes including the inside after 10 hours. In this 
case, the composition of tofu, that is, protein becomes fibrous 
altering the properties thereby losing the vital elements of 
tofu such as flavor and mellowness, and as a result, the tofu is 
not fit for food. In contrast, the aforementioned silken tofu 
obtained from the soybean-milk of the present invention does not 
cause this problem. That is, even after the silken tofu is 
stored in a refrigerator for a long period of time, it does not 
freeze, and is capable of preserving its excellent properties 
such as delicious flavor and high nutritional values for a long 
time . 

Embodiment 6 
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By using the hyper fine-grained soybean-milk obtained in 
the Embodiment 2 as a main raw material, and using materials 
having the ingredients and ratios shown in the table below, ice 
soybean-milk are manufactured by a method to make ice cream. 
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TABLE 





ice soybean- 
milk I 


ice soybean- 
milk II 


ice soybean- 
milk III 


ice soybean- 
milk IV 


blending 
quantity 

(g) 


% 


blending 
quantity 

(g) 


% 


blending 
quantity 

(g) 


% 


blending 
quantity 

(g) 


% 


soybean- 
milk 


1500 


79.5 


1080 


46.7 


720 


29 


745 


30 


sugar 


150 


7.95 


180 


7.8 


180 


7.3 


181 


7.3 


powder 
candy 


225 


11.9 


270 


11.7 


360 


14.5 


361 


14.6 


gelatin 


9 


0.48 


10.6 


0.46 


10.8 


0. 44 


10 


0.4 


salt 


1.2 


0.06 


1.35 


0.06 


1.35 


0.05 


1.8 


0.07 


orange 
essential 
oil 


0.75 


0.04 


0.9 


0.04 


0.9 


0.04 


1.5 


0.06 


corn 
salad oil 






50 


2.2 


72 


2.9 


74.4 


3.0 


Pinedex 
100 










54 


2.2 


48 


1.9 


water 






720 


31.1 


1080 


43.6 


1050 


42.4 


ctric 
acid 














7.4 


0.3 
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When the overrun of each obtained ice soybean-milk are 
measured, ice soybean-milk I, II and IV have 12,2 %, 15 % and 
13.9 % respectively. 

When the amount of bacteria legally allowed in the ice 
soybean-milk is counted, it is significantly lower than the 
legal number. Furthermore, when a sensory test is conducted in 
the ice soybean-milk, the test result shows the ice soybean-milk 
is rich in flavor and soft and pleasant on the tongues. In 
conclusion, it is expected that the ice soybean-milk can be a 
low-calorie health food. 

Embodiment 7 

1000 cc of the hyper fine-grained soybean-milk obtained in 
the Embodiment 2 is poured in a glass, which is further mixed 
with 500 cc of commercially-available orange juice and 100 cc of 
lemon juice, and the resultant mixture is blended in a home-use 
mixer for 5 minutes. 15 % by weight of the mixture of the 
aforementioned soybean-milk is added to the mixture and 100 cc 
of water is added to the mixture so that the pH of the mixture 
can be lowered, and then the resultant mixture is slowly 
stirred. The mixed liquid obtained in this way is tasteful and 
does not have a smell of the soybean-milk, which is suitable for 
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dressings for vegetables. Furthermore, 10 % by weight of the 
above-described hyper fine-grained soybean-milk of fermented 
lactic-drink is added to the soybean-milk. After the obtained 
mixture is stored in a refrigerator for over 10 hours, it 
becomes in yogurt form, which is an excellent health food. 

Embodiment 8 

3 kg of wheat flour which is atomized into 200 mesh is 
slowly mixed into 4 kg of the hyper fine-grained soybean-milk 
obtained in the Embodiment 2 and, and the resultant mixture is 
stirred with 40-50 revolutions per minute. Then, the mixture is 
cooled down by cold water and, at the same time, homogeneously 
treated under 150-170 kg/cm 2 pressure by a homogenizer thereby 
obtaining a soybean-milk UDON. 80-90 mesh of wheat flour is 
further added to this soybean-milk UDON to obtain a low-calorie 
UDON of fine texture. 

Furthermore, 3 kg of buckwheat atomized into 150-200 mesh 
is added to the liquid made by diluting 2 kg of the hyper fine- 
grained soybean-milk of the Embodiment 2 with 2 kg of water. 
After the resultant mixed liquid is stirred, it is cooled down 
by cold water and, at the same time, homogeneously treated under 
150-170 kg/cm 2 pressure with a homogenizer thereby obtaining a 
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soybean-milk SOBA. 80-90 mesh of buckwheat is then added to the 
soybean-milk SOBA to obtain a low-calorie SOBA. 

Moreover, the soybean-milk UDON obtained by the 
aforementioned homogeneous treatment is homogeneously treated 
repeatedly, and 100 cc of the obtained emulsified liquid is 
heated on an iron plate in hot water to dry so that the water 
content of the liquid becomes 15-20 %. 

The skins obtained in this way can be used as the skins for 
OKONOMIYAKI or hams and sausages. Especially as the skins for 
OKONOMIYAKI, they are excellent with a sweet flavor. 

Embodiment 9 

The hyper fine-grained soybean-milk obtained in the 
Embodiment 3 is diluted so that the brix temperature becomes 6-7 
°C, and then YUBA is manufactured by the regular method. 

YUBA made from the soybean-milk obtained by the 
conventional method has a higher sugar content, which is 
especially true with YUBA manufactured later in the production 
line, and it is difficult to obtain YUBA which is uniform in 
quality. However, YUBA made in the above-described way has high 
quality and homogeneous property since the size of each particle 
of the soybean-milk used for YUBA is hyper-finely grained to be 
uniform. 
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[Effect of the Invention] 

According to the present invention, it is possible to 
obtain a delicious and high quality hyper fine-grained soybean- 
milk having less smell of soybean-milk where each particle of 
the soybean-milk is hyper finely grained. Since this soybean- 
milk is excellent as described above, it is expected that, along 
with the soybean-milk obtained by the method of the present 
invention, each of the variety of the food products made from 
the soybean-milk are excellent health foods containing soy 
protein. 

Applicant's agent: Patent Attorney, Naruhiko Suzue 
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